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FAILURE MODES EFFECTS ANALYEIS (FMEA) ~ RON-CIL HARDAWARE
NUMBER: ME-1MA-EDJE-X

SUBRYSTEM NAME: ECLES - SPACELAR

HEYISION: Z bk
PART MAME PART HUMBER
VENDOR KAME VENDDR NUUEER

LAY T NUT, FLEXILE AIR DUCT COUPLING VTET-E3411 5K

FART DATA

EXTENDED DESCRIFTION OF PART UNDER AMALYSIS!
EXTEANAL ARLQCKISPACELAE {PAESSURAZED PAYLOAD] FLEXIBLE AR DUCT

COUPLING NUT
REFERENGCE DEBIGMATORS,

CUANTITY OF LIKE ITEMS: )
ONE

FUNCTION:

PROWVDES OLICK CONNECTDISCONNECT OF THE SPACELAE (OR OTHER
FRESEURIZED PAYLOAD) INLET FLEXIBLE DUCT TO/FROM EXTERAMAL AIRLOCGK FGID
DUZLT. THE OQTHER END OF THE FLEXIBLE DUCT CONNBCTE TO THE SRACELAB {OR
PRESSURIFED PATLOAD) DUCT AIR ELBDW ADAPRTER USING A LATCHING DVER-
CENTER CLAMP, THIS FMEA IS DOLY APPLICABLE IF THERE 15 A PRESSURIZED
FAYLOAD CONNECTED TO THE EXTERNAL AIRLOCK AFT ADAFTER.

AEFERENCE DOCUMENTS: V515834115
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FAILURE MODES FFFECTE ANALYSE (FMEA} = NON=CIL FAILLRE MODE
HUMBER: ME-1MFR-E025- M

REVISION® 2 L Ta 1 ]
SUBSYSTEM MAME: ECLSS . FRESSURIZED PAYLOAD
LRU: NUT, FLEXIBLE AIR DUCT COUPLING CRMICALITY OF THIS
ITEM WAME: NUT. FLEXIELE AR DUCT COPLING FAILURE MADE: 183

FAILURE MODE:
UnaB E TO DISCOMNECT

MISSION PHASE:
o, »] - OMDRBIT

VEHICLEFAYLOADKIT EFFECTVITY: 104 ATLAMTIE

CAILMEE:

MECHAMNICAL SHOGK, PHYSICAL DAMAGE, DVER TIGHTENED, CORROSICHN:
CONTAMINMATION

CHITH-ALITY 14 DURING INTACT ABORT OMLY? NO

CRITIKCALITY 1R2 DURING INTACT ADORT DNLY (AVIONICE ONLY)? NiA

RECUNDANCY ECREEN A} FASE

B) N/A
C) PASS

PASS/FAIL RATIONALE:

A

m)

N/& - AT LEAET TWO REMAIMING PATHE ARE DETECTASLE N FLIGHT.

T}

METMOD OF FAULT DETECTION:
FHYSH AL DESERVATION

COARECTING ACTION: CREW CAN DISCONNECT OTHER ENO OF FLEXIBLE DUCT BY
USING THE LATCHING OVERCENTER CLAMF. IF THE CLAMP CAMNOT BE REMOVED.
GIVEN ENOUGH TIME, THE CREW COULD SEPARATE THE FLEXIBLE DUCT FROM THE
ELBOW AT THE KUT ENC OA FROM THE FLANGE AT THE CLAMP END BY REMOVING THE
FLEXIELE DUCT STRAP OR CUT THE FLEXIBLE DUCT IMTSELF. ONCE SEPARATED THE
FLEXIBLE DILMCT CAN BE STOWED AND EXTEANAL AIRLOCK AFT HATCH CLOSED.

REMARKSRAECOMMEMDATIONS:

THE COUPLING NUT CAN BE SCREWED OR UNSCREWED DURING FLIGHT. EATH
RECIMRES SIX FULL 380 DEGREE TURNS TO REMOVE WHICH TAKES ABOUT 22
SECONDS TO ACCOMPLISH. THIS FMEA [5 ONLY APPLIGABLE IF THERC IS A
PRESSURIZED PAYLOAD CONNECTED TO THE EXTERANAL AIRLOCK AFT ADAPTER.
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| FAILLURE MODES EFFECTS ANALYSIS (FMEA) — NOMN-CIL FAILUME WODE
NUMBER: MB-1MF-E026- 01

- FAILURAE EFFECTS ~

{A) SUBSYSTEM:

] UNABLE TO REMOVE SPACELAR (OR OTHER PRESSVRIZED FAYLOAD FLEXIBLE DUICT
AT EXTERMNAL AIRLCHCK RIGID DUCT OUTLET. NO EFFECT FIRST FAILLIRE. FAILLIRE TO
DETACH FLEXIBLE DUCT AT OTHER END WOULD RESULT IN LOSE DF CAPABILITY T
QUICKLY CLOSE EXTERNAL AIRLOCK AFT HATCH WHEN RECHIRED,

{E} INTERFACING SIIBSYSTEM(E]:
NO EFFECT ON ORBITER INTERFACING SUBSYSTEMS.

) MISSION:

LG EFFECT UNTIL EXTERNAL ARLOCK AFT HATCH CANNOT BE CLOSED. AT WHICH
TIME MISSION DEJECTIVES WOULD BE LOST SINCE SPACELAR (OF OTHER
PRESEURITED PAYLOAD CANKNOT BE USED FOLLOWING AN EMERGENTY EVA DUT
EXTERMAL AIRLOCE.

(O} CREW, YEHICLE, AND ELEMENT{S)
MD EFFECT FIRST FAILURE. FAILURE TO QUICKLY CLOSE EXTEANAL AIRLOGK AFT
HATCH FOLLOWANG SECOND FLEXIBLE DUCT ATTACHMENT FAILLRE COULD
JEQPARDIZE THE SAFETY OF CREW AND VEHICLE IF AN EXCESEIVE LEAK WITHIN

| SPACELAS {O0R OTHER PRESSURIZED FAYLOAD) OCCURS ORF IF CONTINGEHCY EVA IS
RECQUIRED.

{2 FUNCTIONAL CRITICALITY EFFECTS:;

FIRST FAILURE (UNABLE TO DISCONNECT COUBLING ML) - NG EFFECT.

BECOND FAILURE {UNABLE TO DISCONNEDST QUICK DISCONNECT CLAMP ON OTHER
END OF FLEXIBLE DUST) - INABILITY TO QUMCKLY DETAGH FLEXIBLE CAK.T AT BOTH
EHNDS AESULTING IN LOSS OF CAPASILITY TO CLOSE E&TEFIH&L AIRLODK AFT HATCH IN
A TIMELY MANNER,

THIFD FAILUARLE: {1) AN EXCESSIVE PRESSURE LEAK WITHIN THE $SFACELAB (OR OTHER
PHRESSURIZED PAYLOAD) - CREW IS PREVENTED FADMW ISOLATED THE EXTENINAL
AIALOCK FROM THE SPACELAB (DR OTHER PRERSURIZED PAYL OAD) RESULTING IN
LSS OF CONSUMABLES WITHIN EXTERNAL MRLOCK HABITABLE VOLUME. CAEW
SAFETY JEOFARDIZED WITH LOSS OF CONSUMABLES. (21 AN EXCESSBIVE PRESSURE
LEAK WITH EXTERNAL AIRLOCK - INABILITY TO {SDLATE SPACELAE (DR DTHER
PRESSURALZED PAYLDAD) FAOK EXTERAMAL A|ALOCK VOLUME COULD RESULT IN LOES
OF FRESSURE WITHIN SPEACELAE [OF OTHER PRESSURIZED PAYLDAD). INBUFFICIENT
AMOUNT OF CONSUMABLES TO REPRESSURIZE EXTERNAL AIRLOGCK AND SPACELAR
{OR OTHEA PRESSUREZED PAYLOAD) VOLUMEE TOSETHER COULD PRAECLUDE
CONTINGENCY EVA CAPARILITIES OUT EXTERNAL AIRLOCK.

POSSIBELE LOSS OF PRESSUAE IN MIF wiTH EXTERNAL AIRLOCK UPPER HATCH DPEN
FOLLOWING THIRD FAILURE.

DESKIN CRITICALTY (FRIOR TO DOWNGRADE, DESCRIDED W (F)]: WA

{F RATIONALE #OF CRITICALITY DOWNGRADE:
MONE. THME CRITICALITY OF THIS FAlLLIRE MODE AEMAINS UNCHANGED.

- TIME FRAME ~

TIME FROM FAILURE TO GRITICAL EFFECT: HOURS TO DAYS
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FARLUAE MODES EFFECTS ANALYSIS (FMEA] = NON-CIL FAILURE MDDE
NUMEER: M5-1MPB-EG2E- 01

TIME FROM FAILURE OCCIHAAENCE TO DETECTION: IMMEDIATE
TIME FROM DETECTION TO COMPLETED GORRECTIVE ACTION: MINUTES TO HOURS

1% TIME REDUIRED T IMPLEMENT CORHECTIVE ACTION LESS THAN TIME TO BFFECTT
YES

RATIOMALE FOR TIME TQ CORRECTING ACTION VS TIME TO EFFECT:

CREW WOLILD HAVE AMPLE TIME TO REMOVE THE FLEXIBLE DUCT AND CLOSE
EXTERNAL AIRLOCK AFT HATCH BEFORE LOSS OF CONSUMABLEES SECAME
CATASTROPHIC.

HAZARDS AEPORT NUMBER(S): ORB! 511

HAZARDIS) DESCRIFTION:
LOSE OF MABITABLE PREZIURE.

= APPROVALS -
PRODUCT ASSURAMCE ENGR . ¢ M. W, QUENTHER A 5 -/{-—ﬁb
DESIGN ENGINEER - K. N.DUDNG : f/;ﬁg M. -
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